The effects of stress on spin valves is important since these materials are subject to various types of external stress during device processing. It is also critical to understand how spin valves repond to extemal stress upon annealing, since all recording heads go through annealing during processing and some spin valves, such as NiMn and PtPdMn, require annealing to achieve the necessary antiferromagnetic phase for proper device operation. In this paper we present the first report of the effect of stress on the magnetic properties of FeMn and NiMn pinned spin valves. The as-grown FeMn sample had a pinning field (Hp) of 238 Oe, pinned layer coercivity (H,?) of 37 Oe, exchange field ( H e x ) of 6 Oe, and free layer coercivity ( H c l ) of 9 Oe. The largest stress effects occurred when applied in the hard axis direction. Compressive stress reduced H r 2 by 4 1 9 and Hp by 4 9 , but did not affect H e , and Hcl. Tensile stress reduced H,, by 40% and resulted in a slight decrease of H e , . After annealing, both H,, and H,? showed large decreases of 67% and 27% respectively, due to the relief of intemal stress in the material. Both compressive and tensile stress resulted in a further decrease of H C 2 . Compressive stress also caused a 100% increase in H c l , while tensile stress resulted in a 7 5 9 decrease. The annealed NiMn samples showed less anisotropic stress effects than FeMn, with the easy and hard directions resulting in similar changes of the magnetic properties. The unstressed sample had H,? of 408 Oe, H , of 461 Oe. He, of 5 Oe, and H,, of 17 Oe. Here, H r 2 and Hp increased with compressive and tensile stress applied in the easy and hard directions. Compressive stress resulted in the largest effects, increasing H r 2 by 13% and H , by 9%. Compressive stress also resulted in a 20% increase in H,, in the easy direction and 25% in the hard direction. Tensile stress had a much smaller effect on these parameters. Our results indicate that external stress plays a larger role in annealed samples. In addition, NiMn spin valves are less sensitive than FeMn to the effects of extemal stress, especially the free layer coercivity and exchange field. The thermal stability of Cu-CO "bottom" spin valve structures deposited on NiO has been assessed as a function of annealing temperature, time, and cap layer composition including Au. Ta. and Ta,O, . The thermal stability of films exhibiting giant magnetoresistance is an important requirement for device processing. Room temperature magnetoresistance measurements were made between 0.5 hr vacuum anneals at successively higher temperatures and before and after single 20 hr anneals. Additionally. during these longer anneals, the rate of structural changes in the samples was characterized by recording the sample resistance as a function of time. Samples with 5.0 nm thick cap layers of Au showed a reduction in GMR from 9.3% to 3.6% after 0.5 hr anneals at temperatures above 250 "C, although hysteresis loops taken before and after a 20 hr anneal at 225 "C are nearly identical. As a function of time, the sample resistance. R ( r ) , showed an exponential saturation with a time constant, T, closely following an Arrhenius law, T= ~,exp[AE/kT], with A E = 1.2920.03 eV and 70 on the order of lo-' s to IO-9 s. These parameters, which fit R ( r ) , also predict the dependence of GMR on anneal temperature in the Aucapped spin valves. In contrast, samples with Ta or Ta,O,. cap layers showed good stability for 0.5 hr anneals up to 325 "C. Decreases in GMR from 12.7% to 3.9% following a 20 h anneal at 325 "C are accompanied by significant changes in the hysteresis loops which appear to be associated with the pinned layer. With a 5.0 nm Ta cap, R ( r ) does not saturate exponentially, but follows a more logarithmic-like time dependence characteristic of a distribution of activation energies. The resistance associated with domain wall scattering, anisotropic magnetoresistance (AMR), and classical magnetoresistance have been investigated in Fe microstructures with well-defined stripe domains perpendicular to the transport direction. Epitaxial (110) oriented Fe thin films (100 nm thickness) were grown by UHV e-beam evaporation on sapphire substrates. These films have a large in-plane uniaxal magnetocrystalline anisotropy, with the easy axis parallel to the Fe [ 1001 direction. Controlled and regularly spaced Bloch walls result from optically patteming these films into micron scale wires (0.5 to 30 p m linewidths and 0.7 and 9 p m domain wall spacings, respectively) with the wire axis perpendicular to the magnetic easy axis. Variable field Magnetic Force Microscopy (MEM) and longitudinal-Ken hysteresis-loop measurements have been used to characterize the domain configurations and magnetization reversal in detail. By performing magnetotransport experiments as a function of the angle of the applied field and domain wall density the contribution due to domain wall scattering has been separated from that of AMR and classical MR. The MR ratio due to domain walls (i.e., normalized by the wall volume in the wires) is found to be -I c/o. This domain wall contribution to the MR is discussed in light of recent theoretical work on spin dependent domain wall scattering in the diffusive transport regime. To study the variation of magnetoresistance due to the presence of a single magnetic domain wall (DW), we prepared a set of amorphous GdFe( lo00 &TbFe(e)/GdFe(500 A) sandwich films. The TbFe layer (playing the role of an energy barrier) is very thin range between 2 and 20 A. We have been able to induce in each sandwich film a planar easy axis of magnetization. This anisotropy stabilizes a 180" Bloch wall, which (i) nucleates in the thicker of the GdFe layers and stops against the TbFe layer, (ii) compresses against the TbFe layer as the applied magnetic field increases, (iii) crosses the barrier and propagates in the other GdFe layer. This mechanism of Bloch wall propagation was studied through static and dynamical
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